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DETAILED ACTION 
Continued Examination Under 37 CFR 1.114 

A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1.17(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1 .17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on 
1 0/22/07 has been entered. 

Ciaim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(a) the invention was known or used by others in this country, or patented or described in a printed 
publication in this or a foreign country, before the invention thereof by the applicant for a patent. 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this.subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21 (2) 
of such treaty in the English language. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 



(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences bjetween the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
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invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall hot be negatived by the manner in which the invention was made. 

This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

Claim 7 is rejected under 35 U.S.C. 102(e) as being anticipated by, or in the 
alternative, is rejected under 35 USC 103(a), as being obvious over Ohmi et al., U.S. 
Patent 6,71 9,875. 

Ohmi et al. shows the invention substantially as claimed including a plasma 
processing apparatus comprising: a first electrode 102; a first power source 104 
operably coupled to the first electrode; a substrate configured to be subjected to a 
plasma, the substrate being positioned on the first electrode; a magnetic field generator 
110 configured to apply a static magnetic field to a surface of the substrate to which the 
plasma process is applied; a second power source 109; and a disk-shaped auxiliary 
electrode 107 provided on an outer periphery of said first electrode to excite the plasma 
in a vicinity of the auxiliary electrode, the auxiliary electrode having substantially planar 
front and back surfaces, wherein the auxiliary electrode extends substantially parallel to 
a surface of the first electrode, and wherein the auxiliary electrode is operably 
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connected to the second power source, and wherein said first electrode and said 
auxiliary electrode are supplied with radio frequency signals having different phases to 
establish a flow of electrons substantially parallel to the front surface of said auxiliary 
electrode and substantially parallel to the back surface thereof (see figs. 1-17 and their 
descriptions). 

Furthermore, note that Ohmi et al, discloses that an insulating material is formed 
on the surface of the auxiliary electrode (see col. 7-lines 46-53). It should be noted that 
the word on, according to the Webster's ll-New College Dictionary, is used to indicate a 
position above and in contact with. Therefore, according to this definition the Ohmi et 
al. reference anticipates the instant claimed invention. Alternatively, it would have been 
an obvious choice of design to one having ordinary skill in the art at the time the 
invention was. made, to cover the auxiliary electrode only on the front surface because 
there is not evidence that the degree of coverage of the auxiliary electrode would 
significantly affect the overall performance of the plasma processing apparatus. 

Additionally, note that the process performed with the apparatus includes: 
applying a static magnetic field to a surface of the substrate; exciting plasma on a back 
surface of the auxiliary electrode; and supplying radio frequency signals with different 
phases to the first and auxiliary electrode, thereby creating a difference in plasma 
density between a front surface of the auxiliary electrode and a back surface of the 
auxiliary electrode to cause electrons in the plasma to drift from the front surface of said 
auxiliary electrode to the back surface thereof and from the back surface of said 
auxiliary electrode to the front surface thereof, and to cause the electrons in the plasma 
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to circulate substantially parallel to the front surface of the auxiliary electrode and 
substantially parallel to the back surface thereof. 

Claim 7 is rejected under 35 U.S.C. 102(a) as being anticipated by, or in the 
alternative, is rejected under 35 USC 103(a), as being obvious over Ohmi et al., JP 
2000-40695 (foreign equivalent of Ohmi et al., U.S. Patent 6,719,875). 

Ohmi et al. shows the invention substantially as claimed including a plasma 
processing apparatus comprising: a first electrode 102; a first power source 104 
operably coupled to the first electrode; a substrate configured to be subjected to a 
plasma, the substrate being positioned on the first electrode; a magnetic field generator 
110 configured to apply a static magnetic field to a surface of the substrate to which the 
plasma process is applied; a second power source 1 09; and a disk-shaped auxiliary 
electrode 107 provided on an outer periphery of said first electrode to excite the plasma 
in a vicinity of the auxiliary electrode, the auxiliary electrode having substantially planar 
front and back surfaces, wherein the auxiliary electrode extends substantially parallel to 
a surface of the first electrode, and wherein the auxiliary electrode is operably 
connected to the second power source, and wherein said first electrode and said 
auxiliary electrode are supplied with radio frequency signals having different phases to 
establish a flow of electrons substantially parallel to the front surface of said auxiliary 
electrode and. substantially parallel to the back surface thereof (see figs. 1-17 and their 
descriptions). 
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Furthermore, note that Ohmi et al. discloses that an insulating material is formed 
on the surface of the auxiliary electrode (see col. 7-lines 46-53). It should be noted that 
the word on, according to the Webster's ll-New College Dictionary, is used to indicate a 
position above and in contact with. Therefore, according to this definition the Ohmi et 
al. reference anticipates the instant claimed invention. Alternatively, it would have been 
an obvious choice of design to one having ordinary skill in the art at the time the 
invention was made, to cover the auxiliary electrode only on the front surface because 
there is not evidence that the degree of coverage of the auxiliary electrode would 
significantly affect the overall performance of the plasma processing apparatus. 

Additionally, note that the process performed with the apparatus includes: 
applying a static magnetic field to a surface of the substrate; exciting plasma on a back 
surface of the auxiliary electrode; and supplying radio frequency signals with different 
phases to the first and auxiliary electrode, thereby creating a difference in plasma 
density between a front surface of the auxiliary electrode and a back surface of the 
auxiliary electrode to cause electrons in the plasma to drift from the front surface of said 
auxiliary electrode to' the back surface thereof and from the back surface of said 
auxiliary electrode to the front surface thereof, and to cause the electrons in the plasma 
to circulate substantially parallel to the front surface of the auxiliary electrode and 
substantially parallel to the back surface thereof. 

It is noted that applicant submitted a translation for the foreign priority document, 
however, if an English language translation is required, it must be filed together with a 
statement that the translation of the certified copy is accurate (see MPEP 201 .13). Note 
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that the English language translation of the foreign priority document, filed on 1 1/18/03, 
does not include the statement that the translation of the certified copy is accurate. 

Claims 1, 3-6, and 8-10 are rejected under 35 U.S.C. 103(a) as obvious over 
Ohmi et al., U.S. Patent 6,719,875 in view of Robles et al., U.S. Patent 6,663,713 or 
Hwang, U.S. Patent 5,928,427. 

Ohmi et al. shows the invention substantially as claimed including a plasma 
processing apparatus comprising: a first electrode 102; a first power source 104 
operably coupled to the first electrode; a substrate configured to be subjected to a 
plasma, the substrate being positioned on the first electrode; a magnetic field generator 
110 configured to apply a static magnetic field to a surface of the substrate to which the 
plasma process is applied; a second power source 109; and a disk-shaped auxiliary 
electrode 1 07 provided on an outer periphery of said first electrode to excite the plasma 
in a vicinity of the auxiliary electrode, the auxiliary electrode having substantially planar 
front and back surfaces, wherein the auxiliary electrode extends substantially parallel to 
a surface of the first electrode, and wherein the auxiliary electrode is operably 
connected to the second power source, and wherein said first electrode and said 
auxiliary electrode are supplied with radio frequency signals having different phases to 
establish a flow of electrons substantially parallel to the front surface of said auxiliary 
electrode and substantially parallel to the back surface thereof (see figs. 1-17 and their 
descriptions). • • 
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Ohmi et al. does not expressly disclose wherein the surface of the substrate and 
the front surface of the auxiliary electrode are within +- 2mm of each other. Robles et 
al. discloses a plasma apparatus comprising a support member which is capable of 
being moved vertically (see col. 11 -lines 15-22). Alternatively, Hwang discloses a 
plasma apparatus comprising a support member which is capable of being moved 
vertically (see fig. 5 and its description). In view of these disclosures, it would have 
been obvious to one of ordinary skill in the art at the time the invention was made to 
modify the apparatus of Ohmi et al. so as to comprise a movable substrate support 
member because in such a way the wafer can be easily inserted and removed from the 
chamber. Moreover, note that the apparatus of Ohmi et al. modified by Robles et al. or 
Hwang will be capable of having the claimed distance between the surface of the 
substrate and the front surface of the auxiliary electrode. 

Furthermore, note that Ohmi et al. discloses that an insulating material is formed 
on the surface of the auxiliary electrode (see col. 7-lines 46-53). It should be noted that 
the word on, according to the Webster's ll-New College Dictionary, is used to indicate a 
position above and in contact with. Alternatively, it would have been an obvious choice 
of design to one having ordinary skill in the art at the time the invention was made, to 
cover the auxiliary electrode only on the front surface because there is not evidence that 
the degree of coverage of the auxiliary electrode would significantly affect the overall 
performance of the plasma processing apparatus. 

Concerning claim 3, note that the substrate has a surface positioned at a level 
substantially equal to a level of the front surface of the auxiliary electrode. 
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Regarding claim 4, note that the magnetic field generator comprises a dipole ring 

magnet (see col. 7-lines 51 -53). 

With respect to claim 5, note that the first electrode is supplied with a first radio 
frequency and said auxiliary electrode is supplied with a second radio frequency and 
wherein the first and second radio frequencies are equal to each other and have 
different phases thereof. 

Moreover, note that concerning claim 6, that the first electrode is supplied with a 
first radio frequency and said auxiliary electrode is supplied with a second radio 
frequency and said second radio frequency is higher than said first radio frequency. 

Claims 1, 3-6, and 8-10 are rejected under 35 U.S.C. 103(a) as obvious over 
Ohmi et al., JP 2000-40695 (foreign equivalent of Ohmi et al., U.S. Patent 6,719,875) in 
view of Robles et al., U.S. Patent 6,663,713 or Hwang, U.S. Patent 5,928,427. 

Ohmi et al. shows the invention substantially as claimed including a plasma 
processing apparatus comprising: a first electrode 102; a first power source 104 
operably coupled to the first electrode; a substrate configured to be subjected to a 
plasma, the substrate being positioned on the first electrode; a magnetic field generator 
110 configured to apply a static magnetic field to a surface of the substrate to which the 
plasma process is applied; a second power source 109; and a disk-shaped auxiliary 
electrode 107 provided on an outer periphery of said first electrode to excite the plasma 
in a vicinity of the auxiliary electrode, the auxiliary electrode having substantially planar 
front and back surfaces, wherein the auxiliary electrode extends substantially parallel to 
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a surface of the first electrode, and wherein the auxiliary electrode is operably 
connected to the second power source, and wherein said first electrode and said 
auxiliary electrode are supplied with radio frequency signals having different phases to 
establish a flow of electrons substantially parallel to the front surface of said auxiliary 
electrode and substantially parallel to the back surface thereof (see figs. 1-17 and their 
descriptions). 

Ohmi et al. does not expressly disclose wherein the surface of the substrate and 
the front surface of the auxiliary electrode are within +- 2mm of each other. Robles et 
al. discloses a plasma apparatus comprising a support member which is capable of 
being moved vertically (see col. 11 -lines 15-22). Alternatively, Hwang discloses a 
plasma apparatus comprising a support member which is capable of being moved 
vertically (see fig. 5 and its description). In view of these disclosures, it would have 
been obvious to one of ordinary skill in the art at the time the invention was made to 
modify the apparatus of Ohmi et al. so as to comprise a movable substrate support 
member because in such a way the wafer can be easily inserted and removed from the 
chamber. Moreover, note that the apparatus of Ohmi et al. modified by Robles et al. or 
Hwang will be capable of having the claimed distance between the surface of the 
substrate and the front surface of the auxiliary electrode. 

Furthermore, note that Ohmi et al. discloses that an insulating material is formed 
on the surface of the auxiliary electrode (see col. 7-lines 46-53). It should be noted that 
the word on, according to the Webster's ll-New College Dictionary, is used to indicate a 
position above and in contact with. Alternatively, it would have been an obvious choice 
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of design to one having ordinary skill in the art at the time the invention was made, to 
cover the auxiliary electrode only on the front surface because there is not evidence that 
the degree of coverage of the auxiliary electrode would significantly affect the overall 
performance of the plasma processing apparatus. 

With respect to the distance between the surface of the substrate and the front 
surface of the auxiliary electrode, such limitation is directed to a method limitation 
instead of an apparatus limitation, and since an apparatus is being claimed as the 
instant invention, the method teachings are not considered to be the matter at hand, 
since a variety of methods can be done with the apparatus. The method limitations are 
viewed as intended uses which do not further limit, and therefore do not patentably 
distinguish the claimed invention. The apparatus of Ohmi et al. is capable of having the 
claimed distance between the surface of the substrate and the front surface of the 
auxiliary electrode. 

Concerning claim 3, note that the substrate has a surface positioned at a level 
substantially equal to a level of the front surface of the auxiliary electrode. 

Regarding claim 4, note that the magnetic field generator comprises a dipole ring 
magnet (see col. 7-lines 51-53). 

With respect to claim 5, note that the first electrode is supplied with a first radio 
frequency and said auxiliary electrode is supplied with a second radio frequency and 
wherein the first and second radio frequencies are equal to each other, and have 
different phases thereof. 
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Moreover, note that concerning claim 6, that the first electrode is supplied with a 
first radio frequency and said auxiliary electrode is supplied with a second radio 
frequency and said second radio frequency is higher than said first radio frequency. 

It is noted that applicant submitted a translation for the foreign priority document, 
however, if an English language translation is required, it must be filed together with a 
statement that the translation of the certified copy is accurate (see MPEP 201 . 1 3). Note 
that the English language translation of the foreign priority document, filed on 1 1/1 8/03, 
does not include the statement that the translation of the certified copy is accurate. 

Claim 7 is rejected under 35 U.S.C. 103(a) as being unpatentable over Shan et 
al., U.S. Patent 6,232,236 in view of Ohmi et al., WO 98/39500 and further in view of 
Ohmi et al., U.S. Patent 6,719,875 or JP 2000-40695 (foreign equivalent). 

Shan et al. shows the invention as claimed including a plasma processing 
method performed in a plasma processing apparatus comprising: a first electrode 215 
on which a substrate 164 subjected to a plasma process is placed and a first power 
source 240 operably connected to the first electrode; a magnetic field applying means 
270 for applying a magnetic field to a surface of the substrate to which the plasma 
process is . applied; an auxiliary electrode 220 provided on an outer periphery of said first 
electrode and connected to a second power source 242 to excite plasma in the vicinity 
of the auxiliary electrode, the radio frequency signals having predetermined different 
phases (see Fig. 2 and col. 3-line 30 to col. 5-line 10). 
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Shan et al. does not expressly disclose a plasma processing method including 
applying a static magnetic field. Ohmi et al. discloses applying a static magnetic field 
for achieving uniform processing results while allowing for a miniaturized apparatus (see 
abstract and paragraph bridging pages T and 2). Therefore, it would have been obvious 
to one having ordinary skill in the art at the time the invention was made to modify the 
teachings of Shan et al., as to as apply a static magnetic field in order to achieve 
uniform processing results while allowing for a miniaturized apparatus. 

Both Shan et al. and Ohmi et al. '500 do not expressly disclose the auxiliary 
electrode having a front surface covered by the insulating material and a back surface 
not covered by the insulating material. Ohmi et al. '875 and '695 discloses that an 
insulating material is formed on the surface of the auxiliary electrode (see col. 7-lines 
46-53). It should be noted that the word on, according to the Webster's ll-New College 
Dictionary, is used to indicate a position above and in contact with. In view of this 
disclosure, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify the apparatus of Shan et al. modified by Ohmi et al. '500 
so as to include the claimed auxiliary electrode structure because this allows for 
adequate protection of the electrode. Alternatively, note that it would have been an 
obvious choice of design to one having ordinary skill in the art at the time the invention 
was made, to cover the auxiliary electrode, in the apparatus of Shan et al. modified by 
Ohmi et al. '500 and Ohmi et al. '875 or '695, only on the front surface because there is 
not evidence that the degree of coverage of the auxiliary electrode would significantly 
affect the overall performance of the plasma processing apparatus. 
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Furthermore, note that by supplying radio frequency signals with different phases 
to the first electrode and the auxiliary electrode of the apparatus of Shan et al. modified 
by Ohmi et al. '500 and Ohmi et al. '875 and '695, will create a difference in plasma 
density between the front surface of the auxiliary electrode and the back surface of the 
auxiliary electrode that will cause electrons in the plasma to drift as claimed. 

Response to Arguments 

Applicant's arguments filed 10/22/07 have been considered but are not deemed 
persuasive. 

Applicant argues that the Ohmi et al. '875/'695 references simply disclose an 
insulating film "on its surface" and therefore one of ordinary skill in the art would 
conclude that the insulating film was applied to the entire surface of the electrode and 
not to only the top side of the electrode and not to the back side. However, as stated in 
the above rejections, Ohmi et al. '875/ , 695 discloses that an insulating material is 
formed on the surface of the auxiliary electrode (see col. 7-lines 46-53). It should be 
noted that the word on, according to the Webster's ll-New College Dictionary, is used to 
indicate a position above and in contact with. Therefore, according to this definition, the 
Ohmi et al. '875/'695 reference anticipates the instant claimed invention. Furthermore, 
it should be noted that applicant uses the exact same terminology when referring to the 
claimed invention (see, for example, page 15-lines 4-6 of the specification), and there is 
a common inventorship with the Ohmi et al. '875 or '675 references. Therefore, it would 
be a reasonable conclusion that in both the instant application and the Ohmi et al. '875 
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and '695 references the insulating film is formed on only the front surface as claimed. 
Alternatively, it would have been an obvious choice of design to one having ordinary 
skill in the art at the time the invention was made, to cover the auxiliary electrode only 
on the front surface because there is not evidence that the degree of coverage of the 
auxiliary electrode would significantly affect the overall performance of the plasma 
processing apparatus. Moreover, the optimization of an apparatus which can be 
obtained during routine experimentation will not lend patentability to the claims without a 
showing of unexpected results. 

Applicants arguments with respect to the newly added limitation of the claimed 
distance between the surface of the substrate and the front surface of the auxiliary 
electrode in claims 1 , 3-6, and 8-10 are moot in view of the new grounds of the 
rejection. 

Concerning the rejection of claim 7 under 35 USC 103(a) over Shan in view of 
Ohmi '500 and further in view of Ohmi, applicant argues that Shan does not disclose 
that the first and second power source have different phases. However, the examiner 
respectfully contends that inherently RF signals originating from different power supplies 
will have at least some difference in the generated phases. Concerning applicant's 
* argument that Ohmi does not show how the insulating film is formed on the auxiliary 
electrode and therefore cannot disclose the claimed feature, for the reasons stated with 
respect to the rejection under 35 USC 102/103, Ohmi discloses the claimed insulating 
film. 
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Conclusion 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Luz L. Alejandro whose telephone number is 571-272- 
1430. The examiner can normally be reached on Monday to Thursday from 7:30 to 
6:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Parviz Hassanzadeh can be reached on 571-272-1435. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or/kit -272-1 000.A 
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